[Contribution of primary sensory neurons and spinal glial cells to pathomechanisms of neuropathic pain].
Injury to the peripheral nerves often induces produces spontaneous pain, hyperalgesia (increased responsiveness to noxious stimuli), and allodynia (painful responses to normally innocuous stimuli). In contrast to inflammatory pain, the currently available therapeutics for neuropathic pain are either relatively ineffective or accompanied by considerable side effects. Numerous animal models of chronic pain following nerve injury have been introduced. All these neuropathic pain models are generated by partial nerve injury, where a few primary afferents are axotomized, while the others are spared. Among these models, the L5 spinal nerve ligation (SNL) model is unique because in this model, the L4 dorsal root ganglion (DRG) neurons are clearly separated from the axotomized L5 DRG neurons. Previous studies have focused considerable attention on the directly damaged primary afferents and their influence on the activity of the dorsal horn neurons. However, increasing evidence suggests that DRG neurons with intact axons also exhibit alterad excitability and gene expression, and these changes might play functional roles in the pathomechanisms of neuropathic pain. For example, L5 SNL increases the expression of substance P, calcitonin gene-related peptide, brain-derived neurotrophic factor, and the transient receptor potential ion channels TRPV1 and TRPA1 in the uninjured L4 DRG neurons. Furthermore, compelling evidence suggests that the glial cells in the spinal cord may also play a role in the pathogenesis of neuropathic pain. Recent studies have shown that peripheral nerve injury results in the activation of mitogen-activated protein kinases (MAPK) in spinal glial cells and that MAPK inhibitors diminish nerve injury-induced pain hypersensitivity. This review mainly focuses on the DRG neurons and spinal glial cells and will review the roles of MAPK in the nociceptive pathways for neuropathic pain.